02-SEP-2004 20:09 FROM MIONS PRO TO 90017038729302 P. 02 

«„,c^»9T Reply under 37 CFR 1.116- 

^aaan/ComndNimAer: 09/509.377 EXPEDITED PROCEDURE - 

Afpiiemi-i rapatse to Office Action of June 3. 2004 Technolofly Center 3739 



According to last Office Action Summary, ..Status", item 1 . 

examiner did not reply on the Communication fHed on September 3. 2003 (see Enclosure 1). 
wherein my arguments were contained. Rease. nbte that this Communication was sent in USPTO 
both by post (see Enclosure 2) and by fax (see Brdosure 3). 

According to last Office Action, numbered paragraph 1. 

Reference to Inventor's Certificate SU 1522466 in the first paragraph of the spedTication is 
withdrawn (see the amended specification in enclosure 4). 

According to last Office Action, numbered paragraph 2. 

r.9 nceminQ ^ amendn iant to ^ soedfjcatjon. 

The amendments to the spedRcation on page 3. line 12 filed on Febmary 13. 2003 and 
September 3, 2003, are withdrawn. 

mncemino the \ »RPTn Notice o f Mon^monant Amendment of December 23 . 2Q03. 
Communication filed on September 3. 2003 was accompanyed both with Amendments to the 
claims" and with Amendments to the specification'. The Office communication of 
December 23. 2003 required the correction and re-submission of the Amendments to the daims" 
section oQbt (see Enclosures). In thfe connection on January 19. 2004 I have filed only the 
coffected Amehclfnents to ttte claims" section. 

According to last Office Action, numbered paragraph 3. 

The specification is properly conected: 

According to last Office Action, numbered p»a^ph 4. 

The mentioned claims are property corrected ar*l amended. 

According to last Office Actien, numbered paragraph 6. 

o The claims 3 and 8 are withdrawn, 
o The cfaims 5, 7 and 1 1 are amended. 

Aecortiing to last Office Action, numbered paragraph 8. 

o The grammatical emors are correcAed. 

o Theclaim7describe»theseal(13).butthedaim9-theseal(29). 
o The dalm 19 is dependent from the preceding one - 18th. The erroneous reference is 
corrected. 
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Aci:or<ling to last Office Action, numbered paragraph 10, 

Claims 1-8. 10. 12. 14 and 20 are redected „uwfer 3i5 U.SiC. 102(b) as being anttcpated by 
h4ataso^r. in the orevious Office Action of June 9. 2003 f paper number 20). on which refers 
Examiner, there was asserted: .jlppUcaat's inventors cerSfieate. y^fOch was published on Jufy IS, 1989. Isprior 
art with respect to this appiicaaon" (page 3. b'nes 1-2). 

Hers are the argument of groundlessness of fliis position: 

o On the liile-page of inventor's cartificatB SU 1522466 the date y«/v iJ. vpsp is present, but 

this date relates to the following inscription: .Ragatewdm tho USSR stats RB^sroflnventiahs'. AS 

is iCTiown. the registration of inverrtion in the Register does not mean its print piAHcation. 
o The assertion about the publication of inventor's certincate SU 1522466 on July 15, 1989 is 

finally disproved by the Communication from the Federal Institule of Industrial Property of 

Russian Federation (Rospatent) (see Enclosure 6). 
o The fitst disclosure of the subject matter of SU 1522466 took place on October 3, 1997 in 

the patKit application P-97-190 (LV). 
o The firat publication Of the subject matter of SU i522466tDokplaceon April 15. 1999 in the 

WO 99/17655. 

o The first printed publication as a document its^ of inventor's certificate SU 1522466 occurs 
only on March 31, 2003 in Online Public File Inspection EPOUNE (www.epoline,org). If 
there is known the other date. I kind^ ask to indicate, where is possible to acquaint myself 
with it Acconiing to MPEP 2128 .A reference is a .printed publication- if It is accessible to the pubUc'. 

o The inventor's cerHftaate SU 1522466 as a document was included into the set of 
documents at filing of the application No. 09/509,377. 

The daim 20 is amended. But at the same lime in said application there is no support to 
Examiner's opinion ihat Jhe pressurized ever^ng ttae/ar^ a ..mechanism for intmduc^ 
which is a tylinder/pi^on unit coimeeted to Oie pressure cf gas or liquid' . 

According to last Office Action, numbered paragraph 11. 

Claims 1-8, 12 and 20 are rejected „UHder 3S aSC. 102(b) as beii^ anticipated byEtobetaL (U.S. Pat- 
5,259,364) M the reasons set JbrOt in numbered paragnqih J2 of the previous Office Action, paper number 20°. 

In the numbered paragraph 12 of paper number 20 E)«aminer asserted: ^ dtown in Fipms 2. Oie 

invaginator (24) yvould be s^lared on the disia end (as the endoscope tube enters the amis (30)} by pleats (52) (col.5. 

iines7-9)". 
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The assertion about location of invaglnator on the distal end of endoscope has no support in U.S. 
Pat 5,259,364: 

o In Figure 2 there is no endoscope's distal end (38) at all, at the same tirne the distal 

(relatively to anus (30)) part (2) of tube is represented wimout ^pleats (52) 
o In Figure 2 there is shown that the sTrt between means (TO) and roller pairs (72) under no 

circumstances wai not pass ^pleats (52)" »on 'Ae cOstal end" of endoscope, 
o Also in Figure 1 there is no any „pieats (52)" on the distal end of tube (2). 
o The extract cited by Examiner had no connection with the ^gathering ofinvc^natot (24)" and 

with the „pieafs (52)-. Please, note that the U.S. Pat 5,269.364 does not contain any data 

about gathering of jjwagittator (24) " at alL 

In the U.S. Pat 5^59,364 ttiere is unambiguously stated: 
o 'supply poffhn disposed in a pressure t^iamber" 

o Tft© mofward, in FIG, 2 ibwer end of tho suppfy portion 52 is attached to the rear waif of ptossuro 
chamber 50. " (col. 5. Unas 7-9), 

These citations demonstrate ttie fundamental differences between compared Inv^ginators: 

o the supply portion (52) of Invaginator according to U.S. Pat 5.269,364 is <fi5pbsed In the 

chamber (50) and is attached to it 
o the Invaginator (23) according to the present application is attached to the endoscope 

tube (3) and Is disposed on it 

These differences give the followfng rasufts: 

o the supply portion (62) of invaginator according to U.S. Pat 5^59.364 is always located in 
the chamber (50). 

o the Invaginator (23) accoitJing to present application moves into the colon on ttw distal part 
of endoscope tube (3). 
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In the numbered paragraph 12 of paoer numt>er 20 there was asserted: .As to claims 2, 3 and 8, pleats 
(52) form a conqwct hollow cylmder yOach defines a (no^a^xice between pleats and ettdoxx>pe tabe in Figure 2). that 
is maintained under working pressure (col.5, lines 18-22) 

On the Figure 2. proposed by Examiner, the space (68 and 44) is formed solely by fluid pressure, 
and in the U.S. Pat. 5,259,364 on coL3, lines 30-36 is sakt Jt is possible to apply fluid pressure to the 
annular spaoe between the awer porthn of the ho^wtnetnberandthc endoscope Wbe during MvducSon. 
FrfcUonal engagement wm an undessmbty high pressing ftiwe between me inner portion of me hollow 
member and the outer ctrotanHBrertce ofthe endoscope tube can be avtMedmtNs manner' 
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Examiner mistakenly considered that the present app»cation also comprises a ^^uidT solution of the 
problem of JhcOonal engaynniufU": 

c ^the^^gpr^ssureisappUedta^2S" {Office AMdfJuneQ,^ 

There is no any support to these assertions: the seal (29) Insulates the gap (25) from the 
cavity (14) with working pressure (see English translation of WO 99/17655, page 5 lines 11-12). 

My solution of the problem of jwrtfo/tar eogjageme/ir-lnvaginator (23) In the shape of a compact 
hollow cylinder having a gap (25) with endoscope tube (3). the cylinder "/s fo/med of a crurnpled 
and tightty compressed in tongitudinai and transveisa dimctions short layers afdmemnt forms of 
an eversible thin-^lled tube placed at dmrent angles wHh the longitudinal axis or an endoscopic 
tutje" (see English translation of WD 99/17655, page 3 lines 23-26). 

In the U.S. Pat 5.259,364 there is not a word about compact cylinder vrith a gap: 

o there are no terms 'compact, "eyffrtde/-. "fornieef and word-combinations -compact 

cyllnfter. 'compact hollow cylinder; 
o there are no analogues to Examiner's phrase "pleats (S2)form a compact hollow cyUndsr"', 
o there are no analogues to Examiner's assertkMi that 'eyibukr... Oe/aura gap"; 
o the supply portion (52) on the Rgire 2. indicated by Examiner. Is represented by a wa>^ 

line. Honow cylinders are represented by straight lines - see. for example, the invaglnator 

(23) on Figures 1c. 1e. If of the pr^nt applicatiPn. 



Thus: 
o 
o 



in the U.S. Pat 5.259,364 the space (68, 44) is fbrmed by fluid pressure. 

In the present apllcation thegap (25) Is ensured by molding (fomiing) of eversible tube. 



In the numbered paraoraoh 12 of oapef numbflf 70 there was ^fted: ,As to ddim A mcAstalend 

08} of the endoscope htbe encloses 0 camera and is thus 

in the daim 4 mentioned by Examiner, concerns the separate removable element - the seal (29) 
between an endoscope tube and uneverted end of Invaginator. In the amended Claims about this 
seal is said in daim 6. 

In me numbeiyl paragraph I "? rf pap«-ni^h<y 20 there Is a note: .AstociamS. noteshdUSO). 
Please, note that the pressure chamber (50) according to the U.S. Pat 5.259.364 neither by 
construction nor by fundionaBy have nothing comiifwn with the shell (22) according to the present 
application: 

o in the chamber (50) the mea»s (70, 72) are cisposed, 
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The tip (6) according to the present applicati« together with the protective glass; (33) is lemovabte. 
separate from endoscope tube (3) as hat from head, disposable element. 

According to last Office Action, numbered paiagraph 11 : 

In numbered paragraph 11 is asserted: jis.n clam 20, mc pressurized everting tube a. ,n,^^ 

introduction of an endoscopic tube wMch is a cylimler/pistan unU c^^nected to the pressure ofgc^ orliquid' 

I 

The daim 20 is amended. However the opinion that invaginator forms a cylincjer/fiiston unit does 
not have support in the specification of the present applicatio"^ 

According to last Office Action, numbered paragrtph 13, 

The daim 16 is rejected „«H*fcr S5 a&C 103(af as heU^ vnpatentnbk overMaU^ (^U 1522466) in^rie^of 
mtk et oL (U.S. Pol 5,396.879} andjurther as being unpatentable oyer Bob et al. in vi^ ojmik et al.for the reasons 
setforih ". 

The rejection of daim 16 over SU 1522466 in view of U.S. Pat 5.396.879 is invaJidias SU 1522466 
is the component part of the present application - see the reply according to the paragraph 10. 

The rejection of daim 16 over U.S. Pat 5^59.364 in view of U.S. Pat 5.396.879 Is invalid as U.S. 
Pat 5.259.364 has no common fteatures with claims 1. 2. 3, 7. 8 of the Claims filed on 
Septembers, 2003. 

According to last Office Action, numbered paragraph l4. 

Examiner asserts, that applicant prtwided no: arguments. It is not thp case. About the 
Communication of September 3. 2003 (see Endosure 1). where my arguments were cited. 
Examiner for some reason does not mention in his action of June 3. 2004. Please, note that this 
Communicalion v»«s sent in U5PTO both by post (see Endosure 2) and by fax;(see Endosure 3). 

In order to make easier Examiner's work, herewith is endosed the table of support for the amended 
daims (see Endosure 12). 
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Fast 2 



^1S,1<?S/ a dvice. 1 have om^ted the US ..gist^ patent attorney aiid the Eoxopean patent 
attorney. Tliey affinn. that the mam pn>blem is in the infrmgemcnt of 35 U.S.C. 102 (b) at gmmiufi of US 
Patent 6,485,409 (Voloshin.et aL). 



Suebgectof 
dtscossion: 



Examiner 
on Xune 9^ 2003: 



AppUcant 
eg Sqrtittntoer 3; 2003: 



Status of dteSU 
Invcutor^s 
Certificate 
No.1522466. 



"... Applicant's 
fnveniar's 
certiftcate, 
which was 
published on 
July 15. 1989 Js 
prior art with 
respect to this 
application^. 



The st^titttent of EOToiner about pubUcat^o^ of SU biventore 
Ccrtificale No. 1522466 on July 15, 1989 does not square with 
rcalliy. 

Inreality: 

m On Febtnaiy 13, 2003 ETtanriner received the certificated o^y 
and the Biglish nanslation of SU Inventors Gertificale 
No. 1522466, wfaidi has a stan^ "For oCGce nse only". 

• In the Official Bulletin of the State Committee ot Inventions 
and Discoveries at die USSR State Committee of Science abd 
Engineering No, 42 fiom November 15, 1989 is said, Aat the 
inventor cciti£ica^ ftom No. 1322442 tiU No. 1523037 arc 
not to be published (see EncLofiurei No, 1 ). 

• The SU Inventors Cwtificate No, 1522466 was published after 
October 3, 1997 (see PCT Ga2)ette 15/1^ fiom April 15, 
1999, puhlicadoa W099/17655) and therefiMe is not prior art, 
•but the component part of this ^iplication. 



Accnrdingto item 3, 

Thank You for the appioyal of pn^osed drawing. Corrected drawing is enclosed (see Enclosmc N6^) 



Thank Yon for the observation; The dot is applied. Hie newly added sentences on 
Enclosure No. 3). 



page-3 aie amended (see 
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AccorAnp tn hPitrvt 4 ffll and fbl fl tocatedlv. for the fiist tmt in my letter finom Febniary 13, 2003), 



SuWcctof 
discDssioii: 



£xami2ier's 
statement 

concerning^ 
Tn^J^i^i«£ in the 

specificarioti of 
new subject 
matter "the 
working presure 
is applied to gtxp 
25", 



Examiner: 



»*cfte. working 
pressure keep 
the ffjp 25" 
(OfBce Action 
fiom 

November 20, 
2002) 

**working 
pressure is 
applied to gap 
25" (Omce 
Action frdVD 
June 9, 2003) 



fy 



'the 
added 

sentences on 
page 3 ... are 
indefinite as to 
meaninng'' 
(OfQoe Action 
from lime 9, 
2003) 



on Septexnber 3, 2003: 



The statements of Exnminer "the working pressure keeps the gqp 
25" and "the working pressure apph'ed to g^p 25" do net square 
with reality. 

In reality: 

In my a|>plicatioii oa page 3 and page .5 there is no and could 
not be the statenigut of Examiner . 

0 Examiner has at first cfistorted ("the working pressure keeps 
the gap 25", "the working pressure applied to gap 25" ) the 
subject matter of claim 3 (8), and dicn begiii to alle^ that this 
(distorted) subject maoer was not in tbe ^ecificatibn as 
ongmally filed. 

« The woiking piessiiie exerts mflxieniee upon all tibe elementSs 
whidi am litntting its cavi^ and, as a tcsute^ presses the 
uneverted part of invaginator to the endoscopic tube. The 
pioblem of gap's maintaining exists for all tiie endoscopes, 
compiisiog an invaginator (see page 1. lines 12-15, of 
the application PCn/LV98/00006). 

US Patent 5^259364 (Bob ec aL) declares the maintainiqg of 
gap by means of pressufc The pressure is ^Kced 
tunultaneously into two cavities: into the chamber (42) of the 
everted part of invagmatorand inloihe gap space. (44) bet^reen 
Ibe inyaginator (32) and endoscopic tube (2). 

• In my application the wotking pressore is introduced onl^ into 
. one cavity (14). 

• In my application the wortdng pressure into the gap (25) - 
that is the cavity between invaginator and iendosoopic tube - b 
not feeded. It is inadmissible. The (25) is kcfpt by the 
invaginator formed in a hollow c;ylindcr (23). which has a 

^ definite compactness. The working pressure in cavity (14) is 
not able to giasp the compact cylinder (23),: in other words - to 
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liquidate it9 (25);wtli the endoscopic tobc (3). 






• loe ff^al subject hhiI^ or clsuixxs •* aiM o was xuuy am 






^ ■ - - .'k. _' ■» *_ *1L ^ i_ii_m.l ■ ji laf? jL i> ffh^ -fim^ ft ILKM Rlfvf ' If CftJK nflAfi 

OCSCnOOQ in tllC dppLLCSuOCl ax inc lune W waa uim. *-iwig^ 












pageSKiics 18-19 and 23-26; 






• page 7-9; 






♦ page!? tines 38^^ \ 






• [H|Se 91iiies U-'IS; 






• page 10 lines 1-3; 






• Fig. I c 1 e, Ife 






« JUMtract, lines 2. 3. 



Hexewidi I propose die Mtecttoii of lines 15-19 on page 3, ^Acre the meotioivng of pressum is occluded: 
The sUAiUfy oftSamctm depends oh the compactness of the cyUt%der. In one of the embodiments the definite 
compactness ofcyUnder ensures (he gcip with endoscopic nd>e dunng their Joining or^i In the process of 
iitvagination, in die other - only thtrir^ the Joinit^ There are possible also die interim vonmts €^ 
embodiments. 



^ ^n^^'j'piiwg claim 1. The amended claim looks like as follows; 

J. An er^asoope. can^?risins an inuc^irxttor wMch is a thin-walled tube, compacdy placed on the 
Ostal part ofm endoscopic ttihe in die ^le^ofsmaUkQ^rs and/or pleat^^ 

CcMMenung ^aim Z The amcwlfid dlaim loolcs 1^ 

Z The endoscope according H> cUdm 1, wherein sad inva^fiator is Jb 

hollow cyliwier^whiA has a gt^widt the ^stai part of Ae endoscopic tube. 

Cteoming claims 3. 5. 7. 8^ lOi 16 and 17. Thank Vou forte pc^^ 



A^rdingta Hem 7. {R epeatedly, fbr the first time in my letter from Fdnwary l3, 2003). 



SuSgectttf 


€MkSmsc%V3tXi: 


AppUcaot 
on SfiptcBiber 3, 2003; 


Claims 3 and S 
and description 
of tfteir subject 
niflftrj in fte 
speciflcatioci- 


"Claims 

cuniains suhfect 
matter which 
was not 

described inthe 
spetOfication in 


The statcmenls of Examiner "the worhng pressure keeps die &q> 
25" and "the woriang pressure appUed to ^p 25" do not square 

Inreali^ 

i • • ■ • ' 

• Ez»minerhasatlkstdistoned('U^woiHb/t^pre3^^ 
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such a way ,., 



the gap 25". "the worlang pressure applied to gap i:^'' } ^ 
subjedk matter of dflim 3 (8), and then b^in to aUcge. thsttiiis 
(distorted) subject matter ^ described in ^ 

specificatiaii In comply with the 35 aS.C: 112. first 
paragraph. 

> InmyappUcaticmtfaereisPoanacouldiiotbethedcscri^ 
of subject matter, distorted by Examiner. 

- The vmrkjng pressare. which exerts faiflue»ce upon all the 
elemosts limitiDg its cavity, presses the uncverted part of 
invoginatortotiie endoscopic tube. This proWem is typical for 
aU tiie endoscopes, comprising an mvagin^ (see page 1, 
Cues 12-15, 38-41 of the application PCT/LV98AW006). 

0 US I'alBnt 5,259,364 (Bob et alj doclaiw the solving o^ 
problem by means of pressure, which is ftHtsed not only irtto 
the chamber (42) of the everted part (26) of invaginatoc^ but 
also into &e ^ space (44) between thie invagmator (32) and 
endoscopic tube (2). 

♦ In ray application the working pressure into tiM cavity (25) 
not fbeded- it is inadmissible. The gap (25) is kept by iJie 
invagiiiaior Jbrmed in a h<rflow cylinder (23), which has a 
dcfihitd compactness, the wocidng pnpsuro in Cavity (14) is 
not able to ffasp the compact cylinder (23)» in other woids - to 
liquidate ^ gap (25) with the endoscopic tube (3). 

• IumyapplicatiOtt^redsubjectmatt^ofdaims3^ 
fiilly and aearly described in the application at the lime it was 
filed- Pfcase note the applioatton PCt/Ly9a/00006: 

• page 3 Hncs 18-19 and 23-26; 

• page 5 lines 7-^; 

• page 7 lines 38-40; 
■ page 9 lines 11-13; 

• page 10 tines 1-3; 
Fig,lcle.in 

• Abstract, lines 2, 3. 
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He««ith I propose tte conation of lines 15-19 oa page 3, ^he« A^ n«.tioaine of I«es«n: - «^ 
comp,^ ofcyUnder «n«nr, iHe^^ e,^doscapic tuU An>« Joining and in ihe ptccns pf 

Cooccrning daim 3. TTie amci^ 

sindg^'nthepwessQ/imiagiwitioffoftMeeFi^ . 
C«KOTiiig 8- The amcw^ 

' said gap in ^ process o/m^agf^^ 
C<waiiit« claim O. Tlie anw^^ 

Cooc«niii« daim 15. The claim 15 is 

Cc»iccoiiiigdaiml6,TliaiikY<m 

• The endoscope accord any of daimsL 2. 3. 7. a. 

compnsesadistaldrtvesorn^oniines, bending m distal emi which are cylind^sion units, 
connected iafhc pressure or liqiM. 

Cdttocmii^ daim 17. Tlie claim 17 is withdiawiL 

Cooccniing daki 1«. TTi8 adject matl^ 

1, the bii^Jbrceps^iMch are the flexible hern^ 

2. the piston o/tHcpsychanrtei. which is phe^ 
Tbesc fljbject tnalteis iU^^ 

• pa&e4»lnies 13-16; 

• pade5,liii«3 2ft-30; 

• page 6» Sines ^'<43 

• page 8, lines 17-22. 

Cmceniing daim 19. Thank yw fiw lie 

cutters of scad biopsy forc^. 
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Pass? 



According to item ill- 



Subject of 
don: 



The status of SU 
Inventors 
Ocrtificat^ 
No, 1522466, 



Exaottner 
cajuiie9,2003: 



7, 9-12, Hand 
20 are rey ected 
imder35USC 
102 (b) as being 
anticipated by 
h^tasov^ 



Applicant 
on SepteiabCT 3.2003: 



Th* statenteot about pubUcation of SU: Inventors Certificate 
No. 1522466 on July 15, 1989 does abt square with redty« 

In reaUty; 

• On Fdiniary 13, 2003 Examiner received 

and the English translation of SU Inveittors Certificate 
No. 1522466, v^iiicb has a stan^ "For office use only". 

• In the OfiBcial Bulletin of the State Committee of Inventions 
zdA Discoveries at the USSR Stale Coanmittee of Sdence and 
Engmeering Nol 42 ftom November 15, 1^89 is said that the 
inventors certificates ftom No. 1522442 ifll No, 1523037 ace 
not to be publi^iied (see Hndosuie No.1). 

• Tte SU liwcntois Certificate No. 1522466 was published after 
October 3, 1997 (see PCn Gazette 13/1999 ftora .^iril 15, 
1999, public^on. W099/17655) and thercibre is not prior art, 
but flie component part of this appUcatioiL 

EzamiDer has greatly distorted die contents of tiie SU 
Inv^iton Certificate No. .1522466» but its status (as the 
component pait of my application)' eTccludes the necessity of 
discnssion; 



A rcnrdifjg trt itfetti 12. fl tcDcatedlv, foT tfac first time in my letter flom February 13, 2003). 
Examiner has tweeted the clahns 1-9, 11. 12 and 20 under 35 USC § 102 (b), as being anticipated by Bobetal. 
(U S. Pat 5,259,364). 

Herewith I repeatedly adduce tiiepnx)i&, that the subject 1-9, II, 12 and 20 (6rom Fcbroary 13, 

2003) of my application have not any cmunon fcanires with U-S. Pat 5,259,364 CBob et;al.). 



Stftgectof 
discussion: 


eoA]iie9,2003: 


Applicant 
on Septeniber 3, 2003: 


statement, that 


" As shown on 
Figure 2, the 


Thestatanentof£xaminer«tiiat the invaginatoraoeocdingtoUS 
P^ent 5.259^64 (Bob et aL) ''would be gathered on the distal 
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Pages 



the invaginator 
acoording the 
US PafCdt 
5^9^64 
"kfOttW be 
gathered on (he 
^stal encT. 



insxigjaiator (24) 
would be 
gathered on the 
distal end (as 
the endoscope 
tube enters the 
anus 30) by 
pleats (52} 
(coi.5, lines 
7-9)" 



end** do not square with reality. 
Eiirealit}r: 

• About the location of tfie "distal end" of endoscope oae should 
jiic^ by lis objective, 

• Iji the US Patent 5,259.364 on the Figure 2, mentLoned by 
Eiowiiiiier, there is no ^"of 

• In the US Patent 5.259,364 on the Figucce 2 ate shown: 

i The distal part of the endoscopic tube (2). Thcw are no 

wy 'pieats 52" on 
m The pibximal part of the endoscoptc tube (2) with 

yieats (52)". 

• In *c US Patcait 5^9,364 on the Figure 1 aieshown: 

• the "^-f^i ettd" of the endoscopic tube (2), that is the 
head piece (3$), which inchides flie objective, 

• ^ distal part of tbe endoscopic tube (2), that is the 
section above the break, 

• the praxiA^ pact of the endoscopic tube (2), that is the 
section below the break. 

• ^ilKUSIteot5^9^onthcFi8^ttol1heEeisno7i^ 

• on the *<£ff£r/ emr» mentioned by Examiner, 

• on the distal pattofthe endoscopic tube (2), 

• on the proxitnal part oftfae endoscopic tube (2). 

• In the OS Patent 5;259,364 in ooUinm 5, lines 7-9 thetc is no 
dte statement of Examiner, ^ "the invaginator would he 
ffnthered on the distal end ... " . 

• 'far the US Patent 5;i59,364 in c<^umn 5y li«ic$:9-ll i^ said: 

"The rearward, in F7G,2 lower end of the suppfy portion 52 is 
attached to the rear wail of pressure chamber 50", Thus, the 
supply or storage portioa (52) of the invaginator is alwiiys 
, located in the chamber (50), uc. on the. proximal part of the 
endoscopic tube (2). 
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Examiner^ 
statcmeot, that 
the invs^iiiator 
according the 
US Patent 

"defines a 
gap... 



''As to chirm 2, 
3 ami 8, pleats 
(52) form a 
compact hollow 
cyliTtder which 
defines a gap 
(note space 
between pleots 
and endoscope 
tube in figure 
2J Oiat is 
maintained 
under working 
pressure (col 5. 
hnesJ^2y.'' 



• In my^appUcatioii, in contrast to tbc US Patent 5,259,364* thft 
imcvfirted end (7) of the cylinder of inv^g^ndAor (23) is joined 
widi tfac seal (29) Gn tb& distal pan of the endoscopic tube P). 
Hot is why the 1.5^eters long store of invaginator (23) is 
always located on ^ distal part of endoscopic tube (3) 
and is Rioving together with It. 



The ^tatemefit of Examiner, diat in US Patent 5;259,?64 O^ob et 
al.) "pleats (52) fi>rm a compact hollow ^liftder which defines a 
gap,.. " do DOt square whh reality* 

In reality: 

« In US Patei^ 5,259^64 (see Figure 2) invaginatar under the 
number (52) is itptesented by the wavy lines. Ihe hoUow 
cylhidcr? are nsuaUy represented by stra%ht lines. . 

• hi US Patent 5^9,364 there an? no words \*cylindei*\ 
"coft^foci^^ word^comhinalions "compact cylinder'^ ^compact 
hoUaw cylinder^ or their synonyms. 

• hi US Patent 5,259,364 oa Figure 2 there is ic|irisecited the 
poitioa (68) of the inressnxc chambisr (50X limiidDd by the 
IflvagjnatDr (52) and the endoscopic tnbe (2). The inesence of 
a between them is ensured not by the compactness of the 
portion (52)y but by the pressure which is feeding in the 
pdctiofi (6S) of pressure chamber (50). This pressure must be 
equal to the pressure in the portion (62) of pressing chamber 
(50). 

• In US Patent 5^9^64 in case of prevalence of pieissore in the 
-portion (62) of pressure chamber (50) over the pzeGsue in ibc 
portion (68) of pressure chamber (50), the Sj^ly pbctipa (52) 
of invaginator will adhere to the endoscopic tube (2>. 

• in US Pateitf 5^9^64 in case of prevalence of pressure ifitiie 
f portion (68) of pressure chamber (50) over the pcBssiiie in the 
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Potato 



suK>ly poftion (52) of invaginator and the endoscopic tube (2) 
will appear^ but mvaguisxcT (24) will adhere to the outer 
pditkm(26), 

• In US Patent; 5^9,364 in the indicated col. 5, lines 18*22 
there is no lSh& statement of Examiner - there is said that tlie 
p^tssumsed fliiid can be supplied into^tlic portion (68) of tiiie 
pressure dtunbcr (50), 

I 

• In US Patent 5^9^64 the wodking pressure axiives into the 
. portion (68), dien into the gap spaco (44) and dien inevitably 
£Ct$ into the intestne (14). The value of working pressuze is 
0^35 bar. The obvious threat of intestines ruptures by this 
prcssune exludes it? outside the closed cavity. 

• In my a|)plicsEtion fotmation of cbnqjact hollow csdinder 
(23) feini a thin-wall tube the press^w>ld and hi^ 
temperature are used (see my letter Febmairy 13» 2003). 
Fonnation <^ the gap (25) is ensured by "Oie die, winch 
diameter exoeedes the diameter of the distal part of cndosocyic 
tube (3). By the compactness tbe hbQow cylinder (23) 
resembles the cigar. 



FormulatiTis of 
claim 4. 



"As to cJaitn 4, 
the distcd end 
(SB) of the 
endoscope tube 
encloses a 
and is 
thus inherentfy 



♦ In US Patent 5,259,364 the camera chip is installed into the 
headpiece (38). 

* In my application ctaim 4 <kclares the movable seal (29) 
berween endosccspic tube (3) and! the movable unevcrted 
end (7) of the iovaginator (23), 

• I thank You &r tl^ constructive observation and pXQpose the 
amended claim 4: 

4. The endoscope according to any.of dhims I to 3, further 
comprising a seot between the endoscopic tube and the 
uneverted end of said invaginator. 
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Novelty of 
claims. 



*'As to claim 5, 
note shell (50),'* 



« Id my applicatioii» due to the internal transverse pleatfi (4&) of 
die external coyer of eikdoscopic )tube (3), as NveU as due to die 
wideifings and narrowingis (24) of tho diameters of cylinder 
(23), die distal part of endoscope becomes exti:enicly flexible, 

* In my applicatioa the conducdz^ of eDdosc4>pe with cxttem^y. 
flexible distal part along tbe rectum (which has a form of 
ampoule with diameter till % cm) into the siginotd intestine is 
ensured by the shell (22) (see Fig. lb. Ic; page 5 lines 3^39). 

« In my application the shell (22) serves as a sbeatfa:<o n d»c r or 
of inva^nator (23) and of the distal part of endoscopic tube (3) 
along the rectum, 

« In US Patent 5^9,364 there is no neither constructional, nor 
fimctional analogue of the shell (22). The object (50) is an 
out-ongan container for the placing of: 
« means (70), 

• rotter pairs (72), 

• flntiiilitr seal (5S), 

• supply portion (52) of invaginator. 

• &i US Patent 5^9364 the pressure chamber (50) is not 
fTy^/fpH fbrtfae insertian imo lectunL 

I propose the amended claim 5: 

5. Ute endoscope according to any of claims I id 3, fitrther 
comprising a shell of said irxya^hator, commensurate to 
the diameter of said invaginator and to the length of 
rectum. 



The main point 
of the term 
preservative in 
daim 6 and part 
of claim 7, 



^As to claims 6 
and?, 

endoscopic tube 
(2) inherently 
comprises an 
outer protective 



• The preservative is the remov^le d^aat by its definition. 

* Di my ^pllcatioti claims 6 and 7 declares the separate &om 
die endoscopic tube (3) subject matter - the distal preservative 

' (26) (see Figure Ic, If; page 7 line 23; page 3 lines 23-25). 
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sheath which 
meets the 

iifrZiwSIOrM Of O 

preservative. ** 


• In my plication: iienH>vabte .preservaiive (26) i^^^ates the 
"ott/«r proiecti^fe sheath" of the endoscopic tube (3), i/vhidi 
one was exposed by £x3imii^ to the preservative (26). 

• In my ^iicatioo the pr^ervative (26) '^protect the patiem 
from infcctions seated in endoscopic tube J, bnt tube J - from 
getting cantapous during etjdoscopy/' (psgo 6, lines 27-29). 
PrBscrvative (26)/in combination with others elements^ allows 
repeatedly use the cttdosoopic tube (3) without disiofectioii, 

• In US Patent 5;259^64 tfiere is no preservative of the distal; 
part of endosoopic tube (2). 


daim9. 


'As to claim 9, 
note seat (58)," 


• In US Patent 539^364 ^ sea] (5$) pressurizes the cavity of 
itnei^erted paxtof invgginator. 

• la my plication seal (13) piessunzes the davity of everted 
part of invagtnatoi'. 


The maiD point 

Ol UlC HAlU 17/7 

and Dovehy of 
clamt 11. 


Mr to cicam J J, 
note ftp (Jaj, 


• Thetip^as well as the preservative, is removable object by its 
. ncfiiiTfton, fiwexamplei^ tbetip of fountam-^)en: 

• In US Patent 5^259^ the head piece (38) inheres in the 
tube! (2) a$ a liead in a body, 

• hi my ^)plicatioa ia claimed the tip (6X which, fbUowing tfie 
procedii^ analogue; is fttt 'lot" of tiie h 

• Inn^3pplicatioatiieabilitytoremove1he.tip(6>xsa 

by its bdonging to the diiyosable cartridge (see Figures Ic, 1^ 
page 3, lines 24-25, page 5 Ihie$ 8-10). 


The main point 
of the term 
and covehy of 
claim- 12. 


"As to claim JZ 
ap^eetive 
^ssis inherent 
since a camera 
Jbr viewif^ is 
located in the 
tip PS) ^ 


• The tip, comprising the glass, is removable object by its 
definition, - 

• IhUSPataat5^9^64tbaeisiiotipQfendosccpiotube(2). 
« lnUSPatieiit5»259J364tfae/i^x2z//n^c«^^>isnotiemovabte^ 

• ^ my ai^ilicatioa in claim 11 is claimed the lemovable tip (6) 
of the endoscopic tube (3). 

Id my application in daim 12 is claintedthe removable tip (6) 
aooording to daim 1 1 with the protective glass (33). 
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Tlie icmov^le tip (6) witti glass. (33) aopDrdhig to claim 12 is 
3lustxiieed on Figure If and described on page 3« lines 27^; page 
6, Ime 3S; page 7» line 30). 

At tbe same tioie;, tAan% nto aocxxmfc die pitoaUty of iariaote <£ 
iBjferprceatfc^ of die tom ^ iMaewiilt T sfcmlcd cfaant I i: 
IL The enchscope aooofxSng to ar^ of daima ^ijf ^ 


FonrnibiHng of 
claim 20. 


"As to claim JO, 
(24)is 

c^nder/pissxm 


« Theie is known very nmny cyltiidrical objects. iUnder die 
^riinclepinstoa unit is kno^ the coocKte cotuimctioa, widdh 
include two inliereiit dements - cylinder and its hennedc 
pistoiL The prcssme, which is feodidg into cj^nder, xvafizcs 
tiicjobofyiiealdisfrfacemeitt of piston or ■ 

# fii Ihe CS Tateiit 5^9,364 co I and 2 dte cylindrical 
invjigmattir (24) has ik> jaston. 

^. 

♦ In ti>c US Patent 5^9^64 is noc sai4 dnt the c^liiidrical 
iibfdfijiiatarC24)isthepaitofcytinder'ptstoininiit. 

I thank Yoo fixr dkc constnictive opposition; the amedded daim 
looks like St fiiUows: 

« etmkacpptc tube, which if a cyUnder^^jion wOt, 
connectefiiothepreafurecfffaarUquid, 



AccarSAf to item t4^ 



Sd^ectof 


coJneSt2Ot0: 


Api^icaat 
on Sqttanl)er3, 2Q03: 


Noveltyof . 
daioi 16. 


35 ausia 103^ 
(aj as being 

aver Matason^ 
(SU 1522466) in 
view of WiOc et 


• Ihe Sn bwencxm Cartificate No, 1522466 was publidied after 
October 3. 1997 (sea PCX (Sazefte 15^999 fiom April 15» 
1999, poblkalion W099/17655) and thereto 

but dK omponeoc ipait <>f nty aj^Iicatioii, 

♦/ " ' 

♦ Tlms» SU iBvcntian Cenificate No, 1522466 hi view of 

/ . Put. ^^9M79 can not abcndit the oovclty<^n^ invent!^ 
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ai, fU.S: Far 
3,396,879) 



and Jursher as 
being 

wtpaientatie 
ever Bob et al 
in view of Witt 
etaL*' 



hx my appiicalion for beading of distal cmd of tde endoscopic 
tiibe (3X which fcpeacs the colon curves, there aie described 
the distal drives of tractioii line? in shape of .dassickl 
^linder-pistqi unit (claim 16). 

Itader the cyhnder-ptstoii unit is knom the dassic 
v^ikh includes tiva inberent element} - cyliiider atti its faennedc 
pistcxL The |tf«ssui« of fliii4 ^vvhich is feedit^ into c^itodo; 
realizes the job c^lineal dispiaccmcat of pisDoci orcfjfii^itt'. 

In the U^SJPat 5^96,879 is described the distal drive on the 
base of soledotd, whose tiny jbfce could not ensure the 
beading of distal end of endoscopic tube (3X which npeats 
the colon curves. 

* CJ:S^ 5^9,364 in view of U.S P^ 5^96,879 could ncit 
aervp as the. prior art, because not one feoro fcese pat c uto do not 
inchide not one of the subfect matters of claims of my 
^jpheation, 

IftaikYaifoihecibBenalinv^anie^^ 

• The endoscope MtorcSng to ocny cf claims X 3, 7, 8, 
wherein the endoscopic tube firther coit^hses a distal 
Arvies of a trodion Ones, bentSng its disial ^nd, which ate 
^nder-ffisian units, connected to the pressure of gas or 



According to item 15- 

Hie claim 1 7 is withdrawn fiomiClaims. 

According to hm 16. 

Ejcaminer asserts, that 'Vp/3//cartrre//«A«^ 

In this connection I kindly ask to draw thp attention, that aU three Examiner's statentcmts, conceniing the 
claims ^ 2 and 3, do not square with reality. They axe as Allows: 
L Statement Aat the invaginato^cccmling to US Pa^ 
the distal end^ of endoscopic tiU)e; 
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2. Ststfem^^ in US I^lfiDt 5^9^64 >£ai&f7^ 

3. Stafemfinis. that in my ^Ikalion "r/t£ working pressure keeps the gap 25" "the working 
pressure applied to gap 25 

Hie.persevcriag iciterBtion of these three statements, as mil as raising of the tbtmfa uixfbiiiidf4 statcibexit - 
about the publkatioii of SU Inventor's Certi6cate 1522466 on July 15, 19S9 - I am crediti^ with ike 
infrmgenMsit by Ejcammer of 35 U.S.C. 102 and yri^ Hiesal ^rant of US Patent 6,485.409 (Voloshin et al.) 

In connection whh grant of US Bat^nt 6,4^5,409, please, note that: 

« US Patent 6,485^409 (claims 4, 5, 10) conqwises invaginator, gathered on the distal part of 
endoscope. 

• More than one year prior the date of patent application 09/646^41, acoonliiig vriiich tlie US Patent 
6,485,409 was granted, there was pdnted publicatioa WO 99/17655 of my ^phcatioo, which 
descnbes the endoscope widiihvagjnati^ OfL its dis^patt (see PC^^ 1 lines 12-14, 
18-21, 31-35; page 3 linos 3-4, 17-19, 27-29; page 5. lines 7-9; paige 7 lines 38-40; page 9 Imes 11- 
13; page 10, lines 1-3; Fig, Ic^ le, 10- 

• In acconknce with 35 U.S.C- 102 my patent api^tication 09/509«377 comprises the SU Inventior's 
Certificate No. 1522466 with priodty iujm August 27, 1978« wborein is firstly described ^e 
colonoscopo with invagroator, gathered on the distal part of endofioopic tube. 

• FTfa mnwy at the samo time has examined the patent applicatiaa 09/646,941 and my application 
09/509,377^ as well as made the Intcmational Seaicb aoconting the Memational £qiplicatioii Na 
PCr/ILOQ/00017, which ooe had a continuation in the patoit 

• In the course of lofteivational search of Interaadonal application No. PCT/rL0(VpOO17 Eicaminer 
opposed to it the US ^tent 5^259,364 (Bob et al.X but on November 26, 2002 grained the US Patent 
6.485,409. bi the OS Pai&it 6,485,409 the US Patent 5,259,364 is mentioned as a cited referenced 
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These objectives have been achieved by the thet the claimed emtoscope opmpriscs: 
« an invatfnatof made of everting tube, arranged by pleats, fbrmed in the shape; of compact 
hollow cyfinder 

■ a disposable cartridge combining the invaginator with aux^ary elements; 
S" ■ an endoscopic tutse ensuring fbcaUon of a cartridge; 

■ a mechanism for introduction of tu6o, ensuring togedier with a caitrldge insertion of a tube; 

■ a system of extractiorHmraction of traction lines ensuring bending of the tube'ardtstal end wrth 
hydro-manual or pneumo^nanual or hydraulic or pneurnatic drive; 

m a hydrauflc or pneumatic Intensifier of introduction and ' extraction of biopsy forceps and 
to hydraulic or pneumatic fntensiffer off traction line of biopsy forceps 

A compact hoHow cylinder of the Hivaglnator can be himied of tighUy pompressed In longitu<Snal 
and transvefso directions pleats of different forms of an everstbCe thin-watfed tiibe placed at any 
angles wfth the loogituditiai axis of an endoscopic tutie. The cylinder has recurrent nannciwinigs of an 
/f esttemai diameter and widenlngs of its intemal diameter. The stabiHty of diameters depends on the 
compactness of the cylinder. In one of the embodiments the dafinfte compactness of cylinder 
ensures the gap wfth endoscopic tube during their joining and in the process of invagthaflon, in the 
other - only during the Joining. There are possible also the interim variants of ^bodlments. 

A disposable sterile cartridge for Inyaghtation consists of a she! wtiich has^ a projet^n at its 
pnxxlmal end. comprising: an fnvaglnator a compressed £prir>g: its fbctfor; a spring: dislancer in 
which the distal seal of the endoscopic tube is rocated, which Is joined to «i uneverted end of the 
bivaginator a preservative of the distal, part of the endoscopic tube joined At the proximal ehd to a 
spring stop. t>ut at the distal end - to the tip wfth eiements for hermetic Joining to the endosoopio 
tulM, while on the sheD is located a proximal seal of the encioscopic tcrbe with the anal^ dSator 
having the channel in its wall, tHit at the cfistal end of the sheU the everted end of the 
invaginator Is fastened. In addition to elements for hermetical joining to the! eiKlo^copic 
tube, the tip may have a protedthm glass »id a channel for glass washing. 

•30 An endoscopic tut)e Is supplemented wfth: - an ifttemal transverse pleats of Its external coven - two 
air<lucts, the larger one has a lateral opening into ttte cavity of ttie pioMmai seal of the disposable 
cartridge for bwaginatlon, but the antaRer - Into the cavity of distal and pnndmal preservatives; - 
E for hermelical fbcatipn of preseivatlvBar ends; - a prDxirrial preservative. 



35" The mechanism for httaduciion of the endoscopic tube consists of the cylirtder with' two pistons, 
which are interconnected vrith (Sstanoers and an elastic nit>e; The cylinder Is joined with ttie 
cartridge for invagination of the endoscopic tutie. The cavity tietween pistons arid the elastic tuK>e is 
connected to ttie sourM of pressure or atmosphere (negafive pressure) thorough the <socfc. Tlie 
cavity l>etween the distal piston and the praxknal seal of the endoscopic tutie through the cock is 

itO connected to the source of negative pressure or atmosphere (overpressure). Ttie codes can be 
placed in ttie pedals tKrt the sprtng, which returns pjstons to ttteir home posifion can be located in 
the cavity between ttie proadmal seal of endoscopic tube and the distal piston. 

Ttie system of extracHorMntraction ^ traction Knes ensuring management mer the enddsoopio futw's 
distal end, has a hydro-matlual or pneuriKMnanual or hydraulic or pneumatic drive and creates 

-« — -A • .M^x ^♦^^^ «S*w>ft TK« cuciMn fcw4,wi»ft Mxrr^^ of rH/»mmf^im and nOOatlve 
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Endoscope 

with disposable cartridge fbr tiie invagination of endoscope tube 

Thfe Is the continuation of application PCTA-VSS/OOOOS based on the priority applications 
S P-97-190fn3m 03,10.97 (LV) and P-98-188 from 23.09,98 (L^^ 

BACKGROUND OF THE INVENTION 

1 , Fieid of the Invention 

The invention relates to the fiekJ of medidne, namely to colonoscopy and enteroscopy, but can 
fO also be used for Industrial endoscopes. 

2. Description of Background Art 

The common feature of the endoscope, proposed in present application and of endoscopes 
according to known patents is a tube, eversible under fluid pressure. The inflated and everted 
/5" tut)e invaginates an endoscope tube into explored channel and therefore was named by me as 
invaginator The exploitation of invaginator is effective in case when it everts close to the 
objective and does not cover the latter. 

The fluid pressure causes not only inflation and evertion of invaginator, but; also its tight 
zo engagement with the endoscope tube. As a result of the engagement an everted part of 
invaginator becomes twice shorter that the endoscope tube. 

U S, Pat. 4, 321.915 to Leighton et a1., U S. Pat 4.615,331 to Kramann and U.S. Pat: 5,259,364 
to Bob et al., whose disclosures are incorporated herein by references, illustrate the attempts to 
2S overcome the effect of Invaginator's engagement with an endoscope tube. 

Invaginator according to the US Pat. 4,321,915 is mono-Jayered. To remove the double lag of 
invaginator there is suggested by the periodical change of pressure and vacuum and by 
extracting of endoscope tube till the moment when Its objective coincides witti the place of 
3o invaginator's evertion. But ttie investigated diannel is tortuous and invaginator Is a thln-walled 
tube. As a result together with the endoscope tube wilt be extracted also the invaginator. It 
seems to be complicated also the ooinckience of objective together with the place of 
invaginator's evertion. 

35^ In the device according to US Pat. 4,615,331 invaginator is placed on the endoscope tube by 
lorrg overiying parallel layers, in this connection the place of invaginator's evertion periodically 
moves away from the objective. The more important defect of multi-layered invaginator is 
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inconsequent unreeling of its layers. The prematuriB evertion of lower layer will exclude or 
complicate evertion of others. 

In the device according to US Pat. 5,259,364 the end of uneverted part of invaginator is 
S attached to a chamber, which Is an extra^organ storage of the supply portion of invaginator. The 
problem of engagement of the uneverted part of invaginator with the endoscope tube authors of 
US Pat. 5,259,364 propose to solve by feeding of working pressure Into the uneverted part of 
Invaginator. The working fluid pressure acconJing to data of Grundl, Bob and Bob is varying 
from 0,4 till 1,2 bar (see US Pat 5,586,968), but the uneverted part of invaginator, in spite of 
JO declaratory authors' assurance, inevitably communicates with the Intestinal cavity. It rs known 
that bursting of intestine starts at pressure of 0,17 bar and it bursts under the pressure of 0,235 
bar (see www.anastomos.narod.ru/ourresutt-htm). In addition to safety p^f^jblem the US 
Pat. 5,269,364 does not solve the problem of displacement of invaginator*s uneverted part from 
chamber to objecbve. 

Thuis, all known endoscopes with invaginator are insufficiently effective or dangerous. 

The endoscope tube together with invaginator repeat all curves of explored channel. But 
bending of tube distal erKi is possible only till the definite number of curves. This is the second 
zo drawback of existing colonoscopes^ Tube's ertd is bent by rotating of two rollers each connected 
to its pair of traction lines. Springs, corhprf^rtg tractk)n lines, on the distal end are continued by 
channels in the wall of cardan-jointed rir^s. Ends of traction lines are soldered to the distal ring 
of the cardan executive mechanism for t>ending the tube distal ernJ. Outward extraction of 
traction line from the spring decreases gaps between cardan rings thus fomning a small radius 
2 of a curve. At that the distal cardan ring pulls the opposite traction line in distal direction, thus 
ensurtr^g an Incmase of space t>etweM rings. D'rffererioe of lengths of big and small half- 
circumferences of tube's curve Is a product of «7c)» arxJ diameter of an endoscope tube. 
Japanese authors point out that when loops are formed, the distal end of an endoscope Is 
was blocked, but biopsy forceps continued to function. This difference Is explained by L Aler 
formula 

» 

where: «Qi» - manual power realizing tractk>n lines extraction; «Q2» - remaining from <icQi» 
power, attached to a distal cardan rir^ or cutters of biopsy forceps;^ «e» - basis of natural 
logarithm; «a» - fraction line rotations in radians; «/» - friction index between a traction line and 
35* a spring. Under fixed values <cQi> and <if», value ^Q^^ depends on value «Gi>, but for two 
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consecutrvety connected traction lines of an endoscope the latter is twice as large as. for one line, 
of t>iopsy forceps. 

The third drawtjack of known endoscopes is the liiroblem of its maintenance. For requrrBnt use 
5* an endoscope tube is washed, disinfected and sterilized. However, there are reported ca^s of 
infecting patients with AIDS and other Infections after endoscopy. 

It has been practically proved that if an endoscope tube has more than 3^ loops, it is 
impossible to introduce biopsy forceps Into rt and fo take bLoptate. This is the fourth drawback of 
the prototype. 

SUMMARY OF THE IIWENTION 

The invention mainly pertains to the field of medijcihe and particularty is intended for the early 

i 

diagnostics of colon cancer. 

The objectives of the invention have been following: - ensure reliability; and easiness of 
iritroduction of endoscope tube into colon or others long flexuous channels; - ensure bending of 
the distal end of erKloscope tut>e in flexuous channels; - make maintenance of an endoscope 
more convenient; - perform biopsy in flexuous chalnnels. Implementation of these objectives will 
^ o make colonoscopy available to any physician and make it easier for experienced endoscopists. 

As the base for ail variants of the construction of present Invention serves an endoscope with 
invaginator, whose uneverted end is coupled wfthithe distal part of endoscope tube, at th^ the i 

invaginator Is made by pleats and in compact statd is held on said distal part 

^5 ;■ . . ^ \ . 

In the simplest variant of present invention, the uneverted part of invaginator is enclosed into the 
everted one, and the end of the everted part is flx^iJ on a seal of endoscope tube iand connected 
to fluid pressure. 

-^o In preferred ismbodiments of present Irwentlon the invaginator is made in the form of hollow 
compact flexible cylinder which has a gap with a; preservative of the distal part of endosicops : 

tube. A compact hollow cylinder of the invaginator is formed of tightly compressed in longitudinal 

■1 ' 

and transverse diractions pleats of different fonn? of an eversible elastic tube placed at any 
angles wittt the ksngltudinal axis of an endoscope iube. For its flexibility the cylinder could have 
35* recurrent narrowings of an external diameter and Widenirrgs of its intemal diameter. 

Preferred embodiments of present inventton cornprise a disposable sterile cartn'dge for the; 
inv^inatlon of endoscope tube, the cartridge could comprise: - a shell which has a projection at 
its proximal end. wherein could be endued: a prejservative of the distal part of endoscope tube 
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which could be joined at the proximal end to a spring stop; a compressed spring; a spring 
distancer in which is located a distal seal of the endoscope tube coupled to an uneverted end of 
the invaglnator; a fixator of compressed spring; an invaginator in the form of a hollow compact 
cylirKJer, which has a gap with preservative and could comprise a recurrent narrowihgs of an 
external diameter and widenings of its internal diameter, at that the everted end of invaginator is 
fastened on the distal end of said shell; - a proximal seal of the endoscope tul)e festened on the 
distal erxJ of said shell; - an anal dilator having a channel in its wall; - a tip of said endoscope 
tut}e, coupled with the distal end of said preservative, which one (the tip) has a protective glass, 
a channel for glass washing and blowing of intestine, an element for hermetic joining to the 
fO endoscope tut>e. 

In preferred embodiments of present Invention the cartridge for invagination of endoscope tube 
could te attached to a mischanism for Its irtlroductibn. The mechanism for infroduction could 
comprise a cylirKfer with two pistons, which are interconnected with distancer? and segment of 
an elastic tube, but a ca>^ t)etween them through a pedal cock communicates with fluid; 
pressure, while a cavity between a proximal seal of the endoscope lube arKl a distal pistonf ; 
comprises a spring which retums pistons to their home position and through the pedal cock 
communicates with fiukd pressure. 

za In preferred embodiments of present inventk3n the tn^rted endoscop^e tube could cornprise for 
coupling with cartridge: - an internal transverse pleats of its extemal cover, which raise tube's 
flexibility; - two air-ducts, where the larger one has a lateral openihg into a cavity of the proximal 
seal of the disposable cartridge ^or invagination, but the smaller one - into a cavity of distal and 
proximal preservatives; - an areas for hermetic fixatfon of ends of preservatives; - a proximal 



2 5 preservative. At that a control block pould be made as^ a desk unit but the cock, 
working pressure into the everted part of Invaginator dould be placed in pedal. 



which feeds ttie 



tn prefened embodiments of present invention theisyst^ for bending of the distal end of 
endoscope tube in tortuous channels could com(Hise the sources of fluid pressure, connected to^ 
3o cavities of elastic tubes. The elastic tubes coUld comprise springs with traction tines, the tubes 
could be fixed to springs by thread* but the springs couW be executed with pitch. The traction 
lineB on distal erxl could be Joined with springs, but in the control bk>cK - with manuai extractors- 
irrtractors of traction lines, connected with elenr>ents ensuring synchronous fluid evacuation from 
the cavity of manually extracted traction line and fluid feedir^ into the cavity of introduced 
traction line. The distal end of tube arKl tractk)n line cbuM l)e finished by cylinder and piston or 
the tube could be finished by an elastic element, for example by sylphone, but a traction line 
could be connected with sylphone's distal end, A manual extractors-lntractorfi;of traction lines 
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coukJ be made in the manner of a rod, but the sources of fluid pressure - in the manner of a 
piston and cyfirider, positioned on the rod. An elemehi ensuring synchronous-fluid evacuatfon 
from the cavity of extracted traction tine and fluid feeding into the cavity of introduced traction 
line could be made as a pinion, mated with cogs of two rods. Each of two pinions is coupled only 
S with its pair of traction lines, that is why trending of the tube's end could be performed in twvo 
stages. The cross-piece with a management lever, wherein central part is movabfy connected 
with the body of control block, but the ends are attached to four rods, could ensures 
simultaneous iDending of the tut^e's end in any direction. 

/O In prefen^d embodiments of present invention in order to conduct biopsy in torturous channels, 
the insertion and extraction of biopsy forceps could be realized with a help of fluid pressure 
which is connected through a cock to the cavity of the biopsy channel, the entrance to which is 
sealed by a seal of biopsy forceps, and at the distal end of which there is a piston of the biopsy 
channel. At that the biopsy forceps comprise a flexible hermetic tube, which is connected to 

^5' source of fluid pressure, but the distal end of (he tube and traction lines could be finished with a 
cylinder and a piston. The unit cylinder-piston is possible to replace with a segment of sylphon, 
the end of which is connected to traction line. 



20 



The subject of present invention is an endoscope, composing 

♦ an invaginator whose uneverted end is coupled with the distal part of the endoscope 
tube, at that said invaginator is held on said distal part of the endoscope tube; 

♦ an invaginator fomied of pleats, tightly compressed in longrtudinal anid transverse 
dlrectk>ns in a compact hollow cylinder, which has a gap with said distal part of ttie 
endoscope tube. 



The subject of present invention also is an endoscope with a disposable cartridge for the 
invagination of endoscope tut>e, the cartridge comprises: in\^ginator whose uneverted end is 
coupled with the distal part of the endoscope tube, said invaginator is formed of pleats, tightly 
compressed in longrtudlnal and transverse directions in a compact hollow cylinder, which has a 
gap with said distal part of the endoscope tube and is held on saki distal part, 

. Both foregoing subjects of irtvenbon could also comprise: 

o sakJ cylinder of invaginator having narrowJngs of external diameter and widenlngs of 
internal diameter, 

ss o a shell for conducting the distal part of endoscope tube with invaginator along rectum, at 

that the diameter of said shell commensurate to the diameter of sakl invaginator, 
o sliding seats of endoscope tube, isolatir^ a cavity of the everted part of invaginator, 
o an anal dilator. 
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o said anal dilator with a channel, in its wail, 
o a spring of invaginator, 

o a presen^ve of the distal part of endoscope tube united with tubers tip, at that the 
proximal end of preservativa and the tip have areas for hentYetic fixation to the distal part 
of said endoscope tut>e, 
o said tip comprises a protective glass and communicates with intestrnal cavity, 
o a mechanism for introduction of; the endoscope tube which is a cylinder-piston unit 
having a hermetic cavity, confined by a cylinder, a piston and a segment of an elastic 
tube connected to fluid pressure, 
o an endoscope tube with an transverse pleats of its external cover, which are directed 
internallyp 

o an endoscope tube with distal drives of tractipn lines bending its distal end, which are 
springs executed with pitch . and enclosed Inside elastic tubes connected to fluid 
pressure, 

/S Q an endoscope tube with distal drives of traction lines bending its distal end, which are 
cylinder-piston units connected to fluid pressure, 
o an endoscope tube with distal drives of traction lines bending its distal end. which are 

sytphor>es connected to fluid pr^sure. 
o an endoscope tul>e with a biopsy channel connected to fluid pressure and a biopsy 
forceps which are fle^dble hermetic tube with a biopsy channel's piston on tube's distal 
end, 

o said biopsy forceps having a distal drive of forceps which is a cylinder-piston unit 

connected to fluid pressure, 
o said distal drive of forceps which is a sylphone cpnriected to fluid pressure. 

The subject of Invention also fs a method of prophylaxis from getting infected of endoscope tube 
arKi patient, the method comprises: 

o hermetic connection of endoscope tube to tube's dlstial part preservative an to a tip 
united with saki preservative, having a protective glass and communication with 
•30 intestinal cavity, 

o hermetic connection of said preservative to the uneverted end of fnvaginator of 
endoscope tube, which is an elastic tube everted under fluid pressure, the elastic tube Is 
formed by pleats in a compact hollow cylinder which has a gap with said preservative* 
o feeding of fluid pressure through a channel in endoscope tube under the protective glass 
35" of said tip. 



25- 
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The pcph\em of engagement of the uneverted part of invaginator vw'th the endoscope tube 3 was 
solved; by invaginator formed of pleats tightly compressed in longrtudinal and transverse 
directions in a compact hoilow cylinder 23 (see RG. 2). the cylinder has a gap 25 witb the distal 
part of an endoscope tube 3 and for rts flexibility could have a recurrent narrowings of extemal 
S diameter and widenings of its internal diameter respectively. 

Further follows more complicated variants of present invention (see FIG. 2, FIG. 3. FfG. 4) 
comprising an endoscope tube 3 with control block 2 and communication branch. There are 
possible, for example, a following constructions. Air-duct 15 and cock 17 positioned on control 
block 2 or in pedal, connect source of fluid working pressure with opening 21 into the cavity of 
seal 13. which communicates with ca^rity 14 of shell 22, The distal part of shell 22 is 
commen5urat>le in relation to length and diameter to uneverted part of invaginator 23, but the 
proximal part - to the compressed spring 10. Everted end 12 of invaginator 23 is connected to 
shell 22 by ring 16. Invaginator 23 has narrowings and widenings 24. as well as gap 25 with 
distal preservative 26, at that the gap 25 is keeping also at working pressure in the cavity 14, 
Ends of distal 26 and proximal 27 preservatives and corresiponding to them places of tube 3 
have areas 28 for interconnectton and hermetization. Seal 29 on end 7 of inyaginator 23 
separates cavity 14 from cavity 25, which communicates with the intestinal cavity. A distancer 
30 prevents deformation of seal 29 by sprir>g 10. Ends of compressed spring 10 are based on 
2 o distancer 30 and stop 1 1 at the end 28 of preservative 26. Stop 1 1 , in its turn, is positioned on 
the projection 31 of shell 22. The distal end of preservative 26 ends with tip 6 with channels 32 
for washing of protective glass 33 and btowjng-up of intestines, as well as an element for 
connection to endoscope tube 3. On the border of narrow and broad parts of shelf 22 there is an 
area of intemiediate diameter with indented elastic ring 34 for fixation of compressed spring 10. 

2^ Channel 35 of anal dilator 19 is used for decompression of intestines during intubation. In the 
tube 3, besides the enumerated, there are elastic tubes 36, 37 comprising springs 38, 39 and 
traction^ lines 40. 41. Tubes 36, 37 are connected to springs 38. 39 vwth thread 42, Near 
mecharilsm 43 for bending the distal end of tube 3. ends of tubes 36, 37 are closed with plugs 
44, which also conned springs 38. 39 with traction lines 40, 41. Proximal ends of tubes 36, 37 

3o are connected with sources 45 of fluid pressure. Proximal ends of traction lines 40, 41 are 
connected with their manual extractors-inferactore 48, but the latter - with element 47 which 
ensures synchronous evacuation of fluid from the cavity of the exfracted traction line 40 and 
feeding of fluid into the cavity of the introduced tractron One 4 1 . 

^S" Endoscope tube 3 has an internal pleats 48 of its extemal cover, air-duct 49 with two openings 
50 designed for vacuum fixation of preservatives 26, 27 to tube 3 and also has a removable 
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s»eeve gasket 51. Control block 2 has a cock 52 of an air-duct 49. Seal 13 Is henmetically 
connected to a mechanism 53 for introduction of endoscope tube 3. A mechanism 53 for 
introduction of tube 3 Is operated by pedal 54 but lever 55 realizes bending of tubes end. 
Cylinder 56. two pistons 67, distancers 58 and segment of an elastic tube 59 confine a cavity 
S' 60, which is connected with source of fluid pressure by means of cock In pedal 54. Cavity 61 
comprises retum spnng 62 and is connected with source of fluid pressure by means of cock In 
pedal 54. Seal 64 and nut 65 are mounted on biopsy forceps 83, but piston 66 is positioned at 
their distal end. Seat for seal 64 and nut 66 is tocated at entry 67 to biopsy channel, which is 
positioned with cock 68 on control block 2. Sylphon 69, which serves as a source of fluid 
fO pressure in the intensifier of traction line of bupsy forceps 63, could be comtMned with its 
handle. 

Marks made on preservative 27 and tube 3 serves for their correct positioning. Then mechanism 
53 is mounted on tube 3 and cartridge for invagination Is fixed. Pressing of cock 52 will ensure 
vacuum fixation of presen/atives 26. 27 to tube 3. After introduction of seal 13 into cylinder 56 
endoscope preparation for work is completed. 

After the patient has been placed on an endoscope table, a cartridge is oiied and introduced 
into the rectum and Its ampoule is examined as if with a rigid rectoscope. The fluid pressure in 

20 cayrty 14 is fed by pressing the cock 17 thus releasing the distanoer 30 from coupling with 
fixator 34 and shell 22. Theret>y spnng 10 is released and it is possible to proceed with 
invagination of tube 3. Eversion of invaginator 23 and Introduction of tube 3 into the colon 
occurs under fluid working pressure in cavrty 14 at the moments of pressing pedal 54. During 
the endoscopy procedure intestines are to be distended. Gas into intestines is constantly 

j^S supplied through gas/liquid channel of tube 3 and through channel 32 of tip 6 thus preventing 
penetrating of Intestinal content under a protective glass 33. Gas evacuation from intestines 
occurs through a channel 35 of anal dilator 19. 

Bending of mechanism 43 is realized by means of flukl pressure sources 45, manual extractors- 
intractors 46 of traction lines 40, 41 and by means of elements 47 which ensure evacuation of 
fluid from the tube 36 which comprises extracted traction line 40, and feeding of fluid in the 
cavity of tube 37 containing introduced traction line 41. As a result of fluid evacuation the elastic 
tube 36 and spring 38 are shortened. Considering, that their distal end is connected with traction 
line 40, this shortening relieves its manual extraction. Ruid pressure in tube 37 the latter and 
3S spring 39 etongates towards executive mechanism 43 thus relieving manual intraction of traction 
line 41, Thread 42 twisted on tubes 36, 37, connects them vwtb springs 38, 39. Thus, evacuation 
and feeding of fluki ensure applicatfon of powers to dtetal ends of traction lines 40 and 41 r 
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manual extraction and intracbon of traction lines 40, 41 creates synchronous efforts on their 
proximal ends: Mechanism 43 of tube 3 Is bent downwards by the above-mentioned method. 
During bending of mechanism 43 upwards, all above numerated etements are moved in 
opposite directions, but bending of mechanism 43 to the teft and to the right is implemented by 
^5" the second pair of traction lines, which work similarly. In intem>ediate positions mechanism 43 is 
bent by interchangeable application of both pairs of traction lines. Element 47 made in the shape 
of a crosspiece with lever 55 ensures simultaneous bending of mechanism 43 in any direction. 

As during colonoscopy \ube 3 repeats all natural flexures of the colon its extubation must not be 
/O accelerated. Anal dilator 19 throi^h which extubation is to be conducted eliminates unpleasant 
sensations caused by this process. 

The most practically important version of the Invention is a colonoscope with endoscope tube 3 
wfthoLit biopsy channel. A disposable cartridge ensures an available to all and atraumatic 
transportation of tube 3 in the colon, preservatives 26, 27 protect a patient from Infections 
seated in endoscope tube 3, but a tube 3 - from getting contagious during endoscopy. The 
management ergonomics of such colonoscc^ also makes it available to any physician: during 
endoscopy a physidan in sedentary position, watches the screen, presses pedal cock 17 with 
one foot, pedal 54 with another, the right hand controls lever 55, but in case of necessity 
-?c3 washes the protective glass 33 by pressing on the cocl< with the left hand. Such colonoscope is 
riecessary firstly for family doctors, gastroenterdogists and surgeons for regular screening of 
colon cancer. Having selected '*suspiaous" patients out-patient physicians will direct them to an 
irn^atient clinic for conducting biopsy and other thorough examination. 

For realization of biopsy a cartridge with tip 6, without glass 33 is used. Having exhausted the 
possibility of manual insertion of forceps 63. it is necessary by means of seal 64 and nut 65 to 
hermetically sear entry 67 into the bropsy channel and connect It by means of cock 68 to the 
source of fluid pressure. Further insertion of forceps ^ is performed by their manual intraction 
and due to fluid pressure on piston 66, but extraction - by switching cock 68 in the position 
"vacuum" and manual extraction of forceps 63. Due to location of source 69 of fluid pressure of 
traction line intensifier in the handle of forceps, taking of bioptate is made as previously - 
approach of rings ensures movement of the traction line Inwards, but detachment - es^ction of 
the traction b'ne. 

•35 Spec^cations of graphic material' mari<s on RG.1-5; I 

2 - control block with communication branch; 

3 - endoscope tube; 

4 - everted part of invaginator (on FIG. 5 only); 
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5 - source of working pressure in cavfty 14 (on FIG. 5 only); 

6 - tip of endoscope tube 3; 

7 - uneverted end of invaginator 23; 

8,9 - rings at the end 7 of invaginator (on FIG. 5 only); 
S 10 -compressed spring: 
. 11 -stopforspring 10; 

1 2 - everted end of invaginator 23; 

13 - proximal seal of tube 3; 

14 - cavity of everted part 4 of invaginator 23; 

^0 15 - airKluct for feeding fluid working pressure into cavfty 14; 
16 - ring, fixing end 12 of invaginator 23; 
1 7- cock of air-duct 1 5; 
18 - manometer (on FIG. 5 only); 
19 -anaJ dilator; 

20 - rectum (on FIG. 5 only); 

21 - air-duct 15 opening on tube 3; 

22 - shell of cartridge for invagination; 

23 - invaglr>ator formed in a compact flexit>ie cylinder; 

24 - narrowings and wkJenings of cylinder oif invaginator 23; 

zo 25 - gap (cavity) between cylinder of invaginator 23 and preservative 26; 

26 - distal preservative of tube 3; 

27 - proximal preservative of tube 3; 

28 - areas on tube 3 and at the ends of preservatives 26, 27 for their henmetic connection; 

29 - distal seal between tube 3 and end 7 oif invaginator 23; 

^5" 30 - distancer between spring 1 0 and Invaginator 23 comprising seal 29; 
31 - projection on shell 22 for stop 11; 
: 32 - channel in tip 6; 

33 ' protective glass of tip 6; 

34 - elastic ring, fixing spring 10 in compressed state; 

35 - channel rn anal dilator 19; 

36 - lower elastic tul)e of extractor-intractor of traction lir>es; 

37 - upper elastic tube of extractorrjntractor of traction lines; 

38 - lower spring of extractor-intractor of traction lines; 

39 - upper spring of extractor-intractor of traction lines; 

35 40 - lower traction line of extractor-intractor of traction lines; 
41 - upper traction line of extractor-iritractpr of tracfion lines; 
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42 - thread fixing elastic tubes 36, 37 to springs 38, 39; 

43 - mechanism for bending of distal end of tube 3; 

44 - plug dosing tubes 36, 37 and connecting springs 38, 39 wfth traction lines 40, 41; 

45 - sources of fluid pressure; 

^ 46 - manual extractors-intractors of traction lines 40, 41 ; 

47 - element for extractlon-intraction of one or two pairs of traction lines; 

48 - pleats of external cover of tube 3; 

49 - air-duct into cavity of preservatives 26, 27; 

50 - distal and proximal openings of air-duct 49 on tut>e 3; 

51 - sleeve gasket: 

52 - air-duct 49 cock on control block 2; 

53 — mechanism for insertion of endoscope tube 3; 

54 - pedal for switching on mechanism 63; 

55 - lever of element 47, made in a shape of cross-piece; 

56 - cylinder of mechanism 53; 
57- pistons of cylinder 56; 

58 - distancers between pistons 57; 

59 - segment of elastic tube, attached to pistons 57; 

60 - hermetic cavrty, enclosed by segment of elastto tube 59 and pistons 57; 

61 - hermetic cavrty. enctosed by seal 13 and distal piston 57; 

62 - spring returning pistons 57 to home position; 

63 - biopsy forceps; 

64 " seal of entry 67 into biopsy channel; 

65 - nut, fixing seal 64; 

26 66 - piston of biopsy forceps; 
67 - entry into biopsy channel; 

68 - cock feedirtg the f!uid pressure into biopsy channek 

69 - source of fluid pressure connected with cavity of biopsy forceps 63; 

70 - cutters of biopsy forceps 63; 

ao 71 - distal intensifier (drive) of traction line of the cutters 70. 
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